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Abstract. The popularity of cloud computing has been growing among enter-
prises since its inception. It is an emerging technology which promises competi-
tive advantages, significant cost savings, enhanced business processes and ser-
vices, and various other benefits. The aim of this paper is to propose a decision 
modelling using Potentially All Pairwise RanKings of all possible Alternatives 
(PAPRIKA) for the factors that have impact in SMEs cloud computing adoption 
process.  
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1 Introduction 
Cloud computing is an emerging technology which introduced various services and 
resources across the network. With all the claimed benefits for organisations; cloud 
computing services possess significant technical, economic, ethical, legal, and mana-
gerial issues [11]. Existing studies investigated more on the technical aspects of cloud 
computing, with limited focus on issues related to business perspective about the 
adoption of cloud computing [11]. Moreover, there is shortage of detailed studies on 
decision support systems and cloud computing adoption process from business view 
[37]. This paper identifies the relevant themes affecting SMEs (Small and Medium 
Enterprises) adopting cloud computing in Australia. These themes provide a glance 
for this research and will be the base in which the main topic is investigated, ana-
lyzed, discussed, and the researcher view is presented.  
 
The objective of this paper is to propose and produce an initial decision model 
which is intended to assist its potential users (SMEs decision makers) in their priori-
tizing and selection process for cloud services. The constructs used in this model were 
derived from a review of relevant literature. This step will be followed by an explora-
tory qualitative phase then with an in-depth quantitative study in later stages. The 
exploratory study is being undertaken to empirically unfold the influential factors of 
the adoption of cloud computing from SMEs perspectives. 
2 Related Work  
2.1 Background 
Decision making in adopting of any technology can be a difficult process even 
with its promises of various advantages and enhancement of business processes [4]. 
Cloud computing paradigm can have similar complications. In recent years there has 
been a demand for more holistic examination of the adoption of ICT (Information and 
Communication Technology). This is because such an approach can combine more 
than one theoretical framework in order to understand the phenomenon  from differ-
ent perspectives [25, 36]. The decision making situation is complex in this regard. A 
more comprehensive understanding of a decision case from different angles creates a 
better and more accurate final decision and therefore gives more positive benefits, 
outcomes, and from which results can be obtained. 
 
With all the claimed benefits for organizations, cloud computing has significant 
technical, economic, ethical, legal, and managerial issues [21, 34]. Existing studies 
investigated more on the technical aspects of cloud computing, with limited focus on 
issues related to business perspective about the adoption of cloud computing [37]. 
Moreover, there is shortage of detailed studies on decision support systems and cloud 
computing adoption process from a business viewpoint [33, 37]. It is very important 
for the planning, assessment, and evaluation of cloud computing adoption decision to 
be done systematically taking into consideration the needs of the firm [18].  
2.2 Decision Support Systems 
There is an extent of variation in focus of the existing studies for cloud selection 
models.  Han, Hassan, Yoon and Huh [14] proposed automated system for cloud se-
lection based on tangible and easy measurable parameters such as Quality of Service 
(QoS) and Virtual Machine (VM) performance based on SaaS category. The study did 
not take into consideration other relevant variables in the context. An alternative ap-
proach was used by Li, Yang, Kandula and Zhang [20] proposed an evaluation tool 
based on IaaS and PaaS services such as storage, network, and processing perfor-
mance as selection criteria for different cloud computing services providers. Multi-
Criteria Decision Making (MCDM) techniques have been considered by other re-
searchers like Godse and Mulik [13] using Analytical Hierarchy Process (AHP). It 
provided a wider dimension for studying various subjective criteria but was limited to 
analyze SaaS services.  Hussain and Hussain [17] further advanced and developed a 
general and complex model which was less practical especially if it is intended to be 
used by SMEs with limited technical capabilities. Under Multi-Criteria Decision 
Analysis (MCDA), there are different preference presentations and scoring methods, 
all of which have their own benefits and drawbacks. 
 
Deciding about the most appropriate cloud computing deployment model and se-
lecting suitable cloud services for businesses is not an easy task. This is because there 
are many technological solutions provided by cloud computing services providers and 
also various direct and indirect factors that influence this decision and need to be 
considered carefully for efficient judgment. There are various approaches of ranking, 
prioritizing, and weighting selections that can be provided as tools for decision maker 
in their selection process for their right alternatives of services which will be dis-
cussed in the coming sections. In this research a MCDA framework is implemented 
by combining 1000Minds software [26] and the “Potentially All Pairwise RanKings 
of all possible Alternatives” (PAPRIKA) scoring method [15], to determine the fac-
tors that influence the adoption of cloud computing decision to make trade-offs be-
tween different alternatives to design a model which will help decision makers in 
making complex decisions. PAPRIKA is a method that uses a concept of multi-
MCDM or conjoint analysis for establishing decision-makers’ preferences through 
using pairwise rankings of alternatives [15]. 
 
The proposed model for this research was originated from a methodology that at-
tempted to address the limitations in the previous studies. It will contribute in model-
ling decision making for both prioritizing and selection process in order to help enter-
prises make their optimal and efficient decision of the right cloud computing services 
that is most suitable to their business objectives. PAPRIKA arguably was selected as 
it closer to human logic of choice, simple, and at the same time have the complexity 
feature of analyzing different criteria and attributes including qualitative and quantita-
tive data types. Moreover, PAPRIKA provides more preference comparison than most 
other scoring methods [15], such as direct rating [35], Simple Multi-Attribute Rating 
Technique (SMART) [9], Simple Multi-Attribute Rating Technique Extended to 
Ranking (SMARTER)  [10], and the Analytical Hierarchy Process (AHP) [31].  It is 
implemented from 1000Minds software [www.1000Minds.com] [26]. This mecha-
nism compares two criteria at a time which offers more accurate results in opposing to 
other pairwise comparison systems. This method is a useful tool for subjective and 
incomplete information and therefore it has the ability to produce practical solutions 
for real world use. The method involves prioritizing ranking of competing alternatives 
through evaluating all possible undominated pairs of attributes, presenting the final 
results in a beneficial model [15]. This will assist organizations in their decision mak-
ing process.  
2.3 Rationality of Using PAPRIKA Method 
In PAPRIKA method each choice requires a decision-maker to trade-off one char-
acteristics for the other (Fig.1). Decision-makers express a preference by choosing 
between two things. The software automatically changes the order of the trade-off 
questions for each survey. This strategy of swapping the order of questions helps in 
reducing or eliminating the potential order biases [6, 19, 27].   
 
On of powerful features of PAPRIKA is it ability in surveying any number of crite-
ria and levels; as these numbers increase, the number of potential alternatives (combi-
nations) increases exponentially. For example, six criteria and four levels creates 4096 
possible alternatives [15]. The PAPRIKA method largely reduces the number of se-
lection the decision-maker have to make by reducing ‘dominant’ pairwise compari-
sons and use the transitivity feature to implicitly respond to other questions. Domina-
tion occurs when a decision is not required for certain alternatives due to the high rate 
of some alternatives in comparison with others. Then, the ‘undominated’ pairs are to 
be analyzed by the software. The ‘undominated’ pair occurs when one alternative has 
at least one criterion with higher rate and a least one criterion with lower rate in com-
parison with other alternatives. The software eliminates all the redundant choices 
when comparing two ‘undominated’ pairs via transitivity. For example, if  choice A is 
ranked higher than choice B and choice B is higher than choice C, then by transitivity, 
choice A is ranked higher than choice C. After the two choices, the third choice be-
comes redundant. Then the software progress in selecting another choice and the pro-
cess continues until all ‘undominated’ pairs processed and ranked.  
 
Trade-Off
 
Fig. 1. Example of a pairwise-ranking trade-off question for scoring the value model presented 
in graphical user interface. 
PAPRIKA method and the software have been used by researchers in different dis-
ciplines such as health-care, management, agriculture, and commerce to study various 
phenomena (e.g. [5, 22, 24]. This research will use PAPRIKA scoring method 
through its running environment 1000Minds software and not other methods for the 
following reasons: : (1) User friendly (2) Less complex as pairwise comparison is 
defined on two criteria (3) Less complex as pairwise comparison is defined on two 
criteria (4) Generates individual weights for every decision-maker which can be easily 
combined (5) Decision survey designed is clear, direct, and cost-effective (6) The 
survey format is robust, clear, and easy to follow. 
 
There are numbers of decision analysis software, for more details you can visit this 
website link www.orms-today.org/surveys/das/das.html. 1000Minds is the only soft-
ware that supports PAPRIKA method [26].  Sullivan [32] presented in his study the 
comparison between different scoring methods used in making decision  process more 
easier such as SMART/SWING (Simple Multi-Attribute Rating Technique), DCEs 
(Discrete Choice Experiments), CA (Conjoint Analysis), ACA (Adaptive conjoint 
analysis), AHP (The Analytic Hierarchy Process), PAPRIKA (Potentially all pairwise 
rankings of all possible alternatives), and Outranking methods. All these methods are 
based on the simple additive model except the outranking method. MCDA methods 
are suitable for formulating decision maker’s preferences than non-compensatory 
methods Baltussen and Niessen [1] . Outranking models can compensate the high 
performance on some criteria for poor performance on others with no consideration of 
the resulted differences [7]. Simplicity, predictive power, and preferences evaluation 
capabilities are elements that determine the effectiveness of the method [16]. 
 
PAPRIKA method uses only two criteria selection, whereas SWING/SMART, out-
ranking, and some CA methods use ranking, direct rating, weighting to rank alterna-
tives. In these methods, scoring the criteria is based on individuals, experts, and pub-
lic opinion. Rating the criteria and alternatives by decision makers can introduce con-
fusion in data interpretation. This is becoming obvious of the different interpretation 
of the rating scale by different people in a specific research focused group. Hence, 
Forman and Selly [12] stated that the scoring of alternatives is depending on decision 
maker’s opinion and understanding of the scoring scale.    
 
From the other hands, the method that provides selection system between two al-
ternatives at a time is less complicated, less interpretation errors, and demanding less 
knowledge and task in ranking or scoring alternatives. The choice-based methods 
between two alternatives have advantage over selecting from the methods that use 
scale; it is more fitting to human experience situation [8]. In non-trade-off choice 
mechanisms; there is a possibility of equal ranking or scoring occurrence. Choice 
modelling, permits decision-makers to establish trade-offs between criteria. 
 
The AHP method presents the decision-makers with framework of making pair-
wise comparisons at each hierarchal level for the presented criteria or alternatives. It 
has been argued that selecting preference based on methods other than cardinal form 
generates consistence and reliable results [23]. Sullivan [32] discussed in his study 
about three methods that elicit preference information in ordinal form namely: 
PAPRIKA, ACA, and DCE/CA. In ACA and DCE/CA methods, however, usually 
two or more choice sets are presented which can include more than two criteria for 
each choice set [29]. The more the number of criteria, the more complex the choice 
becomes. Additionally, focusing on some criteria and eliminating the other for the 
purpose of simplification can lead to inaccuracy in estimating criteria weights [3]. On 
the other hands, PAPRIKA method offers larger number of choices for decision-
makers for a value model in comparing with other methods [15]. For example, 
DCE/CA offers smaller number of choice sets in corresponding with the number of 
scenarios presented [28]. The smaller number of choice sets presented by this method 
can be good in terms of reducing the effort that takes decision-makers for attempting 
to the preferences; however it can cause unreliability issues in the results. ACA meth-
od also present limited scenarios to the decision-makers which can make the prefer-
ences process of various choice sets inefficient.    
  
The criteria weight describes the relative significance of the criteria and the inten-
tion of the decision-maker(s) (represented as individual or as a sub-group or as a 
complete sample) to trade off one criterion for another substitute. AHP and PAPRIKA 
are unique methods that produce individual criteria weights for every single decision-
maker. In other methods such as SWING/SMART and outranking decision-makers 
determine the weight points directly to criteria. DCE/CA and ACA generates a group 
of weights for the whole sample. PAPRIKA method can compare criteria weights of 
one decision-maker with another in the trading-off the same criteria basis. However, 
AHP method can do the same only if decision-makers have used the same attributes 
and/or levels [2]. The aggregation of weight in this method depends on setup agreed 
by decision-makers, if it is to combine their judgement, then a geometric mean is 
used. Additionally, ‘experts’ can combine their results and geometric mean is also 
used and it is further can be used to rank the ‘experts’ themselves [30].  
 
Selection of cloud computing providers, services, and deployment models is not an 
easy process for organizations. Various factors need to be considered as the decision 
can have a significant impact in the business. There are different approaches for rat-
ing, ranking, prioritizing, and selection of cloud computing services and its providers. 
One of the approaches is by using MCDA which can help decision-makers in choos-
ing the most appropriate cloud computing deployment model and selecting suitable 
cloud services for their businesses. Under the category of MCDA there are various 
scoring and preference elicitation methods, each have its own benefits and drawbacks. 
In this research PAPRIKA method which is supported by 1000Minds software will be 
used to understand SMEs willingness in trading-off the different factors that influence 
them in adoption of cloud computing services.  
3 Modelling The Cloud Adoption Process 
3.1 Model Design 
 
The development of a decision model for cloud adoption decision-making process 
was implemented based on two methods: (1) Literature review and (2) 15 semi-
structured interview including 4 cloud computing services providers, 4 SMEs cloud 
computing adopters, 4 prospectors, and 3 not intend to adopt cloud computing.  The 
purpose is to identify the relevant influential factors in the adoption of cloud compu-
ting. The outcome of the interview shall confirm a more solid framework of these 
factors. The framework will be used to form the building components of the decision 
model. The initial conceptual variables are illustrated in Table 1. The final conceptual 
framework will be developed from the outcomes of first phase of semi-structured 
interviews with the 15 organizations. The qualitative study will be the basis of the 
second quantitative study and then the decision model design and experiment will 
follow. This paper will present the initial model design and its simulation based on the 
previous studies and industrial reports.  
Table 1. Conceptual components of the proposed model 
Variable Definitions from cloud computing perspective 
Relative 
Advantage 
The extent to which cloud computing is perceived as being 
better than the idea of other computing paradigm it supersedes.  
Complexity The  degree  to  which  cloud  computing  is perceived  as  
being relatively difficult to understand and use 
Compatibility The degree to which cloud computing is perceived as con-
sistent with the existing values, past experience, and needs of 
potential users. 
Uncertainty The degree to which cloud computing is perceived as more 
secure than other computing paradigms 
Security concern  The perceived security and privacy concerns of cloud com-
puting due to the occurrence of data loss. 
Cost savings  The extent of users perceived total cost of using cloud com-
puting services 
Privacy risk due to 
geo-restriction 
The extent of privacy risk due to geo-restriction of cloud 
computing 
Adoption 
Decision 
Investigated status of cloud computing services adoption de-
cision 
4 Method  
The PAPRIKA method uses pairwise preferences evaluation based on trade-off 
process through selection one of the three options: 1- pair one is better than pair two 
2- pair two is better than pair one 3- both pairs are equal. The value model or the pref-
erence values are represented by the relative importance ‘weight’ of the criteria which 
is calculated via mathematical methods (i.e. linear programming).  The relative im-
portance of each criterion is obtained from its highest ranked category, and the total of 
all the highest categories in each criterion is equal to 100%. Cost-benefits calculations 
are other useful measure that can be considered in alternatives scoring through Pareto 
analysis which provides an additional “value for money” evaluation tool for final 
selection of alternatives. PAPRIKA pointing system allows the use of criteria which 
can be either of quantitative nature (eg. number of employees and experience) or 
qualitative nature (technological, organizational, and environmental influential factors 
in the adoption of cloud computing). Non-categorical criteria can also be represented 
with different as appropriate to the case study (e.g. low rank, medium rank, and high 
rank). 
 
PAPRIKA uses ‘pairwise ranking’ method for ranking of alternatives. This is in 
contrast with most other decision facilitator methods which use ‘scaling’ or ‘ratio’ 
measurements for ranking of preferences. For example, AHP is relying on a scaling 
method which is based on 1 to 9 points and valuating which of the two defined crite-
ria are more important in this scale system. With PAPRIKA method, users are al-
lowed to choose one alternative between just two which is easier and natural as in the 
human life daily decision. PAPRIKA can process any number of pairwise rankings of 
the hypothetical alternatives required by decision makers. Therefore, PAPRIKA 
method presents better confidence in decision making. Figure 2 illustrates “The Cloud 
Computing Decision Model Design Process”. This activity involves: 
Cloud computing 
Decision Activity 
model 
Criteria 
Additional 
factors 
Setup of the model by identifying the alternatives 
Establishing the appropriate criteria and its associated 
levels (qualitative and/or quantitative form)
Consider additional factors to the criteria that have 
impact on the identified alternatives  
Establishing the possible alternatives
Alternatives 
Decisions
Preference 
values 
Decision maker’s choice of their preference involving 
trade-offs between just two criteria each time.
Presentation of the relative importance, or “weight, of 
the criteria established by the decisions.
Presentation of the relative importance, or “weight, of 
the criteria established by the decisions.
Visualisation and presentation of alternatives based on 
selection, rejection, or undecided basis.
Ranked 
alternatives 
Selection 
Design Model
Value Measurement Model 
Preference Model 
Outranking Model 
 
Fig. 2. The cloud computing ‘decision model’ design process 
5 Simulation  
At this stage the decisions are simulated using two cases.  A preference survey was 
distributed to two theoretical emails for simulation. The survey was answered by the 
author taking into account two cases for conjoint analysis. This analysis estimates the 
expected values of the adoption decision associated with each cloud services. The first 
case was about “Decision to adopt cloud services with companies that have tendency 
towards low concern to security and privacy”. The second case was about “Decision 
to adopt with high concern of security and privacy preferences”. The base-case anal-
yses ranked all the alternatives using estimates for all the best expected of the input 
parameters based on their intuitive judgment. The process involved elicitation the 
opinions of the business decision makers (imitated in this case) about the relative 
values of attributes within cloud services. The study also simulated a discrete choice 
experiment (conjoint analysis) to prioritize the cloud services criteria of the two cases 
by using a preference survey (answers simulated) to reveal individual’s preference 
values, or ‘weight’, and the average of the group. These values were then used to rank 
the alternatives. In summary, for simulation the study conducted two activities: 1-
Ranking of alternative survey 2- Preference survey (conjoint survey).  
 
6 Results  
 
The study started with the creation of the initial decision model and ranked the al-
ternatives according to literature understanding and authors intuitive knowledge (the 
model illustrated in Appendix1-A). First of all, we have to mention that the ranking of 
alternatives of this study resulted from two simulation cases. The ranking results of 
the 11 alternatives are presented in Appendix1: B&C. The report classifies the results 
as followings: 
 
1. Preference Values and Criterion Rankings  
Preference values represent the relative importance, or 'weights', of the criteria – 
summarized by the criterion rankings (Tables: 2). Each criterion's weight corresponds 
to the % value for its highest level (Table: 2). These values – weights – sum to 100% 
(i.e. 1). For a given case1, the value of the highest-ranked level (Table: 3) for each 
criterion represents that criterion's importance relative to the other criteria. The crite-
ria weight values in Table 3 represent the importance of the criterion to the partici-
pants. For example it can be observed that ‘relative advantage’ with a value of 0.267 
has the highest level of importance among other criteria.  Median, mean values and 
rankings are the average for both cases. Standard deviation (SD) used to calculate the 
cases values using the 'n' method. Fig: 3 visualize of the criteria mean preference 
values. 
Table 2.  Relative importance of criteria 
(mean weights); 'Marginal rate of substitution' 
(ratio) of the column criterion for the row 
criterion. 
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Relative advantage 1.3 1.7 1.8 2.7 4.5 4.7
Cost savings 0.8 1.3 1.4 2.1 3.5 3.7
Uncertainity 0.6 0.7 1.1 1.6 2.6 2.8
Compatibility 0.6 0.7 0.9 1.5 2.5 2.6
Security concerns 0.4 0.5 0.6 0.7 1.7 1.7
Complexity 0.2 0.3 0.4 0.4 0.6 1.1
Privacy risk due to geo-restriction 0.2 0.3 0.4 0.4 0.6 0.9  
 
 
Fig. 3. Criterion value functions (mean prefer-
ence values) 
 
 
 
Table 3. Normalized criterion weights and single criterion scores (means); A more traditional, 
though equivalent, representation of the preference values above. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Rankings of Alternatives 
The spearman’s rank correlation coefficient (rs) measures the extent of similarity 
of 2 rankings of alternatives (Table: 4), and ranges between 1 and -1.  The value of 
0.870 for participants indicates that there is a tendency towards an identical agreement 
in ranking of alternatives. Below is the spearman’s formula; where i = paired score.  
 (1) 
Spearman's rank correlation coefficient = 0.870 (1 = identical rankings, 0 = unre-
lated rankings, −1 = identical reverse rankings). 
 
Mid-ranks have been presented for tiered ranks (Fig. 4). The highest ranked alter-
nates are: 1
s 
Public IaaS-Systems; 2
nd
: Private IaaS; 3
rd
 Public IaaS-Storage (Table.4). 
Hybrid PaaS and Hybrid SaaS have the same rank of number 9 in the list sharing the 
same mean value of 9.5 .The model also provides a result checker tool to increase 
confidence in the results.   
 
Fig. 4. Chart of 2 cases rankings of the 11 alterna-
tives  
Table 4. Rankings (mid-ranks) of the 11 
alternatives 
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Private IaaS 2 -2 3
Public IaaS-Storage -1.5 1.5 3.5
Private PaaS 2 -2 4
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Private SaaS 2 -2 5
Public SaaS -1.5 1.5 5.5
Hybrid IaaS 0 0 8
Hybrid PaaS 0.5 -0.5 9.5
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Status quo (not to adopt)- Legacy IT 0 0 11
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3. The Value for Money Chart  
Relevant assessment of the alternative options available to SMEs in adoption of 
cloud computing. The results generated are relevant in understanding how and why 
the alternatives were ranked and also to prioritize cloud services solutions to SMEs 
according to their need and based on their resources. The chart (Fig. 5) represents 
variables in the 2 axis and additional variables represented by bubble size and bubble 
color. It is a useful tool for decision makers. The model further provides a budget 
constraint variable as an additional parameter for evaluating between alternatives. The 
Pareto (efficiency) frontier line in the chart identifies alternatives that 'dominate' all 
others. 
7 Discussion  
This paper described a preference based method for ranking, prioritizing, and se-
lection of cloud services and presented an initial decision model. This was achieved 
through simulation of two decision-making cases. At the 2
nd
 phase of the study, the 
choice experiments will be conducted with real world cases of SMEs decision makers 
aiming to produce a collaborative web-based tool for businesses which will facilitate 
the cloud computing adoption decision process. The alternatives evaluation shows 
that Public IaaS-System, Private IaaS, Public IaaS, Private Paas are the top ranked 
options for SMEs to adopt in cloud services. PAPRIKA method provides a useful tool 
for ranking the possible decisions based on decision-maker’s judgement of the im-
portance of the criteria to their specific situation. The tool provides a consistency 
mechanism checker to ensure meeting the objective. PAPRIKA approach helps in 
reducing the complexity of the multidimensional influential variables decisions to a 
simple series of trade-offs choices of only two variables at a time. Making choice 
between two is easier and closer to human nature of judgement and selection.  
 
 
Fig. 5. Example of value for money model (simulation case1)  
 
8 Limitations 
 
The presented decision model will not be static; it has to be dynamic due to the 
change in socio-technical nature, business environment, etc. Therefore, the model 
needs to be kept in continuous review and update. There are further potential in de-
veloping decision modelling in different contexts and with different environmental 
characteristics. 
 
9 Conclusion 
 
Cloud computing popularity is in continues growing among SMEs. As a result, it is 
very useful to understand the entire scene behind the process of cloud computing 
adoption. Apparently, a simple, advance, and easy to use decision making tool is use-
ful for businesses to increase their productivity and leverage country economic. This 
paper proposed a new method and designed an initial cloud computing decision mod-
el based on assumptions from the authors considering simulated cases of decisions. In 
the next stage of the research, the proposed model will be tested experimentally with 
several real-world scenarios of SMEs decision makers.  
 
It is believed that more case scenarios can help in improving the model. Finally, 
possible expansion of the model can be investigated to include more parameters rep-
resenting the influential adoption factors at the specific time and within a specific 
environment. The rapid advancement of technologies requires reviewing, refining, 
and modifying the concepts and the parameters of the model. 
 
Acknowledgments 
 The authors thank 1000minds decision-making software (the software that sup-
ports PAPRIKA method) for providing us a free license and open access for the dura-
tion of the research, and Paul Hansen for his suggestions to our thinking in this area.  
References 
  
1.Baltussen, R. and Niessen, L. Priority setting of health interventions: the need for 
multi-criteria decision analysis. Cost Effectiveness and Resource Allocation, 4, 1 
2006), 14. 
2.Bolloju, N. Aggregation of analytic hierarchy process models based on similarities 
in decision makers’ preferences. European Journal of Operational Research, 128, 
3 2001), 499-508. 
3.Cameron, T. A. and DeShazo, J. Differential attention to attributes in utility-
theoretic choice models. Journal of choice modelling, 3, 3 2010), 73-115. 
4.Clemen, R. and Reilly, T. Making hard decisions with DecisionTools. Cengage 
Learning, 2013. 
5.de Lautour, H., Dalbeth, N. and Taylor, W. Development of Preliminary Remission 
Criteria for Gout Using Delphi and 1000Minds Consensus Exercises. WILEY-
BLACKWELL 111 RIVER ST, HOBOKEN 07030-5774, NJ USA, City, 2014. 
6.Dillman, D. A., Smyth, J. D. and Christian, L. M. Internet, phone, mail, and mixed-
mode surveys: the tailored design method. John Wiley & Sons, 2014. 
7.Doumpos, M., Marinakis, Y., Marinaki, M. and Zopounidis, C. An evolutionary 
approach to construction of outranking models for multicriteria classification: The 
case of the ELECTRE TRI method. European Journal of Operational Research, 
199, 2 2009), 496-505. 
8.Drummond, M. F., Sculpher, M. J., Torrance, G. W., O'Brien, B. J. and Stoddart, G. 
L. Methods for the economic evaluation of health care programmes. OUP 
Catalogue2005). 
9.Edwards, W. How to use multiattribute utility measurement for social 
decisionmaking. Systems, Man and Cybernetics, IEEE Transactions on, 7, 5 
1977), 326-340. 
10.Edwards, W. and Barron, F. H. SMARTS and SMARTER: Improved simple 
methods for multiattribute utility measurement. Organizational Behavior and 
Human Decision Processes, 60, 3 1994), 306-325. 
11.El-Gazzar, R. F. A Literature Review on Cloud Computing Adoption Issues in 
Enterprises. Springer, City, 2014. 
12.Forman, E. H. and Selly, M. A. Decision by objectives: how to convince others that 
you are right. World Scientific, 2001. 
13.Godse, M. and Mulik, S. An approach for selecting software-as-a-service (SaaS) 
product. IEEE, City, 2009. 
14.Han, S.-M., Hassan, M. M., Yoon, C.-W. and Huh, E.-N. Efficient service 
recommendation system for cloud computing market. ACM, City, 2009. 
15.Hansen, P. and Ombler, F. A new method for scoring additive multi-attribute value 
models using pairwise rankings of alternatives. Journal of Multi-Criteria Decision 
Analysis, 15, 3-4 2008), 87-107. 
16.Hastie, R. and Dawes, R. M. Rational choice in an uncertain world: The 
psychology of judgment and decision making. Sage, 2010. 
17.Hussain, F. K. and Hussain, O. K. Towards multi-criteria cloud service selection. 
IEEE, City, 2011. 
18.KPMG The cloud takes shape. City, 2013b. 
19.Landon, E. L. Order bias, the ideal rating, and the semantic differential. Journal of 
Marketing Research1971), 375-378. 
20.Li, A., Yang, X., Kandula, S. and Zhang, M. CloudCmp: comparing public cloud 
providers. ACM, City, 2010. 
21.Marston, S., Li, Z., Bandyopadhyay, S., Zhang, J. and Ghalsasi, A. Cloud 
computing—The business perspective. Decision Support Systems, 51, 1 2011), 
176-189. 
22.Martin-Collado, D., Byrne, T., Amer, P., Santos, B., Axford, M. and Pryce, J. 
Analyzing the heterogeneity of farmers' preferences for improvements in dairy 
cow traits using farmer typologies. Journal of dairy science2015). 
23.Moshkovich, H. M., Mechitov, A. I. and Olson, D. L. Ordinal judgments in 
multiattribute decision analysis. European Journal of Operational Research, 137, 
3 2002), 625-641. 
24.Nielsen, H., Amer, P. and Byrne, T. Approaches to formulating practical breeding 
objectives for animal production systems. Acta Agriculturae Scandinavica, 
Section A—Animal Science, 64, 1 2014), 2-12. 
25.Oliveira, T. and Martins, M. F. Literature review of information technology 
adoption models at firm level. The Electronic Journal Information Systems 
Evaluation, 14, 1 2011), 110-121. 
26.Ombler, F. and Hansen, P. 1000Minds software. City, 2012. 
27.Perreault, W. D. Controlling order-effect bias. Public Opinion Quarterly1975), 
544-551. 
28.Raghavarao, D., Wiley, J. B. and Chitturi, P. Choice-based conjoint analysis: 
models and designs. CRC Press, 2010. 
29.Ryan, M. and Gerard, K. Using discrete choice experiments to value health care 
programmes: current practice and future research reflections. Applied health 
economics and health policy, 2, 1 2003), 55-64. 
30.Saaty, T. L. Decision making with the analytic hierarchy process. International 
journal of services sciences, 1, 1 2008), 83-98. 
31.Saaty, T. L. How to make a decision: the analytic hierarchy process. European 
journal of operational research, 48, 1 1990), 9-26. 
32.Sullivan, T. Using MCDA (Multi-Criteria Decision Analysis) to prioritise publicly-
funded health care 2012). 
33.Timmermans, J., Stahl, B. C., Ikonen, V. and Bozdag, E. The ethics of cloud 
computing: A conceptual review2010). 
34.Venters, W. and Whitley, E. A. A critical review of cloud computing: researching 
desires and realities. Journal of Information Technology, 27, 3 2012), 179-197. 
35.Von Winterfeldt, D. and Edwards, W. Decision analysis and behavioral research. 
Cambridge University Press Cambridge, 1986. 
36.Wu, Y., Cegielski, C. G., Hazen, B. T. and Hall, D. J. Cloud computing in support 
of supply chain information system infrastructure: understanding when to go to the 
cloud. Journal of Supply Chain Management, 49, 3 2013), 25-41. 
37.Yang, H. and Tate, M. A descriptive literature review and classification of cloud 
computing research. Communications of the Association for Information Systems, 
31, 2 2012), 35-60. 
 
 
     Appendix  
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Public IaaS- System Low High Moderate High Medium Good Low 1st= 2.5 79.6% 1 1 1 1
Public IaaS-Storage Low High Moderate High Medium Good Low 1st= 2.5 79.6% 1 1 1 1
Public PaaS Low High Moderate High Medium Good Low 1st= 2.5 79.6% 1 1 1 1
Public SaaS Low High Moderate High Medium Good Low 1st= 2.5 79.6% 1 1 1 1
Hybrid IaaS Medium Medium Low Moderate Medium Good Medium 5th= 6 65.9% 2 2 2 2
Hybrid PaaS Medium Medium Low Moderate Medium Good Medium 5th= 6 65.9% 2 2 2 2
Hybrid SaaS Medium Medium Low Moderate Medium Good Medium 5th= 6 65.9% 2 2 2 2
Private IaaS High Very high Strong Low High Strong High 8th= 9 55.7% 3 3 3 3
Private PaaS High Very high Strong Low High Strong High 8th= 9 55.7% 3 3 3 3
Private SaaS High Very high Strong Low High Strong High 8th= 9 55.7% 3 3 3 3
Status quo (not to adopt)- Legacy IT High Low Weak High High Weak High 11th 11 0% 0 0 0 0
Alternative
Private IaaS High Very high Strong Low High Strong High 1st= 2 85.5% 3 3 3 3
Private PaaS High Very high Strong Low High Strong High 1st= 2 85.5% 3 3 3 3
Private SaaS High Very high Strong Low High Strong High 1st= 2 85.5% 3 3 3 3
Public IaaS- System Low High Moderate High Medium Good Low 4th= 5.5 57.5% 1 1 1 1
Public IaaS-Storage Low High Moderate High Medium Good Low 4th= 5.5 57.5% 1 1 1 1
Public PaaS Low High Moderate High Medium Good Low 4th= 5.5 57.5% 1 1 1 1
Public SaaS Low High Moderate High Medium Good Low 4th= 5.5 57.5% 1 1 1 1
Hybrid IaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 53.1% 2 2 2 2
Hybrid PaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 53.1% 2 2 2 2
Hybrid SaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 53.1% 2 2 2 2
Status quo (not to adopt)- Legacy IT High Low Weak High High Weak High 11th 11 0% 0 0 0 0
Alternative
Public IaaS- System Low High Moderate High Medium Good Low 1st= 2.5 77.9% 1 1 1 1
Public IaaS-Storage Low High Moderate High Medium Good Low 1st= 2.5 77.9% 1 1 1 1
Public PaaS Low High Moderate High Medium Good Low 1st= 2.5 77.9% 1 1 1 1
Public SaaS Low High Moderate High Medium Good Low 1st= 2.5 77.9% 1 1 1 1
Private IaaS High Very high Strong Low High Strong High 5th= 6 71.3% 3 3 3 3
Private PaaS High Very high Strong Low High Strong High 5th= 6 71.3% 3 3 3 3
Private SaaS High Very high Strong Low High Strong High 5th= 6 71.3% 3 3 3 3
Hybrid IaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 67.2% 2 2 2 2
Hybrid PaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 67.2% 2 2 2 2
Hybrid SaaS Medium Medium Low Moderate Medium Good Medium 8th= 9 67.2% 2 2 2 2
Status quo (not to adopt)- Legacy IT High Low Weak High High Weak High 11th 11 0% 0 0 0 0
A. MODEL RANKING
B - SMIULATION CASE1 RANK
C - SIMULATION CASE2 RANK
Alternative
 
